Targeted expression of anoctamin calcium-activated chloride channels in rod photoreceptor terminals of the rodent retina.
In the vertebrate retina, calcium-activated chloride channels are expressed in photoreceptor synaptic terminals. These channels are involved in the control of transmitter release in the dark. The search for their molecular identity has recently lead to the localization of the protein anoctamin 2 (also TMEM16B) in the outer plexiform layer of the rodent retina. Since both rod and cone photoreceptors have their terminals in this layer, it was not clear which of these express anoctamin 2. Here, we examine rod spherules and cone pedicles for expression of anoctamin 2. Expression of anoctamin genes was studied in the rat eye using RT-PCR. Immunohistochemical experiments were used to localize anoctamins and chloride transporters with their regulatory kinases. Photoreceptor synaptic proteins, as well as the lectins Peanut agglutinin and Griffonia simplicifolia agglutinin, were used to distinguish retinal structures. Anoctamin 1, 2, and 10 were found to be expressed in the eye. Anoctamin 2 was expressed as a splice variant that includes exon 15 of the genomic structure. The protein is exclusively expressed in rod terminals and is not present in cone pedicles. Expression is not clustered at the ribbon complex, but spread across the presynaptic membrane where it colocalizes with the plasma membrane calcium pump. The electroneutral chloride transporter NKCC1 is expressed in photoreceptor terminals, together with its regulatory kinases SPAK and OSR1. Rod photoreceptor terminals possess the molecular machinery for chloride accumulation and for the generation of calcium-dependent chloride currents conducted through anoctamin 2 channels. We discuss this finding in the framework of the established hypothesis that calcium-activated chloride channels are part of a feedback inhibition mechanism that limits transmitter release in the dark.